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Field of application of the invention 

The invention relates to novel compounds which are used in the pharmaceuticals industry as active 
compounds for preparing medicaments. 

Known technical background 

US Patent 4,468,400 describes tricyclic imidazo[1 ,2-a]pyridines having different ring systems fused to 
the imidazopyridine skeleton, which compounds are said to be suitable for treating peptic ulcer disor- 
ders. The International Patent Application WO98/42707 discloses tetrahydroimidazonaphthyridines 
having a very particular substitution pattern, which compounds are likewise said to be suitable for 
treating gastrointestinal disorders. 

Description of the invention 

The invention provides compounds of the formula I 




in which 

R1 is 1-4C-alkyl. 

R2 is 1-4C-alkyl or hydroxy-1-4C-alkyl, 
R3 is hydrogen or halogen, 

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl, 1-4C-aIkoxy, 1- 
4C-alkoxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy or the radical R4\ or R4a and R4b together are 
O (oxygen), 
where 

R4' is-0-(CH 2 ) m -S(0) n -R9, 
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-S(0) n --(CH 2 ) m .OH, 
-S(0) ft ~(CH 2 ) m -0-R9, 
.S(0) n -(CH 2 ) m -S(OVR9 t 
-0-alk1-S(0) n -R9, 
-S(0) n -R9, 
-S(0) n -alk1-OH, 
-S(0) n -alk1-0-R9or 
-S(0) n -alk1-S(0) p -R9, 
in which 

R9 is 1-7C-alkyl, halo-1-4C-alkyl, hydroxy- 1-4C-alky I, 1-4C-alkoxy-1-4C-alkyl, carboxy-1-4C- 
alkyl, 1-4C-aikoxycarbonyl-1-4C-alkyl or di-1-4C-aikylamino-1-4C-aikyl, Ar or AM-4C- 
alkyl, where Ar is phenyl or substituted phenyl having one, two or three identical or differ- 
ent substituents selected from the group consisting of 1-4C-alkyl, 1-4C-aikoxy, 1-4C- 
alkylcarbonyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, difiuoromethoxy, trifluo- 
romethoxy, amino, 1 -4C-alkoxycarbonylamino, 1 -4C-aikoxy-1 -4C-alkoxycarbonylamino 
and nitro, 

alkl is 1-4C-alkyl- f hydroxyt-, oxo-, carboxyl-, halogen-, amino-, 1-4C-alkoxycarbonylamino- or 

phenyl-substituted 2-7C-alkylene or 3-4C-alkenylene, 
m is an integer from 2 to 7, 
n is the number 0, 1 or 2 and 
p is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxyl, 1-4C-alkoxy, 1- 
4C-alkoxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy or the radical R5\ or R5a and R5b together are 
O (oxygen), 
where 

R5' is-O-(CH 2 ) q -S(O) f -R10, 

-S(0) r -(CH 2 ) q -OH f 

-S(0) f -(CH 2 ) q -0-R1Q. 

-S(O) f -(CH 2 ) q -S(O) t -R10, 

-O-alk2-S(O) r -R10, 

-S(O) r -R10, 

-S(0) r -alk2-OH f 

-S(O) f -alk2-O-R10or 

-S(O) r alk2-S(O) r R10, 
in which 

R10 is 1-7C-alkyl, halo-1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, carboxy-1-4C- 
alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl or di-1-4C-alkylamino-1-4C-alkyl, Ar or Ar-1-4C : 
alkyl, where Ar is phenyl or substituted phenyl having one, two or three identical or 
different substituents selected from the group consisting of 1-4C-alkyl, 1-4C-alkoxy, 
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1-4C-alkylcarbonyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, difluoromethoxy, tri- 
fluoromethoxy, amino, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C-alkoxycarbon- 
ylamino and nitro, 

alk2 is 1-4C-alkyl-, hydroxyl-, oxo- f carboxyl-, halogen-, amino-, 1-4C-alkoxycarbonylamino- or 
phenyl-substituted 2-7C-alkylene or 3-4C-alkenylene, 

q is an integer from 2 to 7, 

r is the number 0, 1 or 2 and 

t is the number 0, 1 or 2, 
R6 is hydrogen, halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C- 

alkoxycarbonylamino or trifluoromethyl, 
R7 is hydrogen, halogen, 1-4C-alkyl or 1-4C-alkoxy and 
R8 is hydrogen or 1-4C-alkyl, 
and their salts, 

where one of the substituents R4a and R4b has to be R4' and/or one of the substituents R5a and R5b 
has to be R5\ 

1-4C-AJkyl represents straight-chain or branched alkyl radicals having 1 to 4 carbon atoms. Examples 
which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methyl 
radicals. 

Hydroxy-1-4C-aikyl represents the abovementioned 1-4C-alkyl radicals, substituted by a hydroxyl 
group. Examples which may be mentioned are the hydroxymethyl, the 2-hydroxy ethyl and the 
3-hydroxypropyl radicals. 

For the purpose of the invention, halogen is bromine, chlorine and fluorine. 

1-4C-Alkoxy represents radicals which, in addition to the oxygen atom, contain a straight-chain or 
branched alkyl radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy, 
isobutoxy, sec-butoxy, tert-butoxy, propoxy, isopropoxy and preferably the ethoxy and methoxy radi- 
cals. 

1- 4C-Alkoxy-1-4C-alkoxy represents one of the abovementioned 1-4C-alkoxy radicals which is substi- 
tuted by a further 1-4C-alkoxy radical. Examples which may be mentioned are the radicals 

2- (methoxy)ethoxy(CH 3 -0-CH 2 -CH 2 -0-) and 2-(ethoxy)-ethoxy(CH 3 -CH 2 -0-CH 2 -CH 2 -0-). 

1 -4C-Alkylcarbonyl represents a radical which, in addition to the carbonyl group, contains one of the 
abovementioned 1-4C-alkyl radicals. An example which may be mentioned is the acetyl radical. 
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1-4C-Alky!carbonyloxy represents a carbonyloxy group to which is attached one of the abovementioned 
1-4C-alkyl radicals. An example which may be mentioned is the acetoxy radical (CH 3 CO-0-). 

1-7C-Alkyl represents straight-chain or branched alkyl radicals having 1 to 7 carbon atoms. Examples 
which may be mentioned are the heptyl, isoheptyl (5-methylhexyl), hexyl, isohexyl(4-methylpentyl), 
neohexyl(3 t 3-dimethylbutyl) t pentyl, isopentyl(3-methylbutyl), neopentyl(2,2-dimethylpropyl), butyl, iso- 
butyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methyl radicals. 

Halo-1-4C-alkyl represents one of the abovementioned 1-4C-alkyl radicals which is substituted by one 
of the abovementioned halogen atoms. An example which may be mentioned is the 3-chloropropyl 
radical. 

1-4C-Alkoxy-1-4C-alkyl represents one of the above-mentioned 1-4C-alkyl radicals which is substituted 
by one of the abovementioned 1-4C-alkoxy radicals. Examples which may be mentioned are the meth- 
oxymethyl, the methoxyethyl and the butoxyethyl radicals. 

Carboxy-1-4C-alkyl represents, for example, the carboxy-methyl (-CH 2 COOH) or the carboxyethyl 
(-CH 2 CH 2 COOH) radicals. 

1-4C-Alkoxycarbonyl represents a carbonyl group to which is attached one of the abovementioned 
1-4C-aIkoxy radicals. Examples which may be mentioned are the methoxycarbonyl (CH 3 0-C(0)-) and 
the ethoxycarbonyl (CH 3 CH 2 0-C(0)-) radicals. 

1-4C-Alkoxycarbonyl-1-4C-alkyl represents one of the abovementioned 1-4C-alkyl radicals which is 
substituted by one of the abovementioned 1-4C-alkoxycarbonyl radicals. An example which may be 
mentioned is the ethoxycarbonylmethyl radical (CH 3 CH 2 OC(0)CH 2 -). 

Di-1-4C-alkylamino represents an amino radical which is substituted by two of the abovementioned 
1-4C-alkyl radicals, which may be identical or different. Examples which may be mentioned are the 
dimethylamino, the diethylamino and the diisopropylamino radicals. 

Di-1-4C-alkylamino-1-4C-alkyl represents one of the abovementioned 1-4C-alkyl radicals which is sub- 
stituted by one of the abovementioned di-1-4C-alkyiamino radicals. Examples which may be mentioned 
are the dimethylaminomethyl, the dimethylaminoethyl and the diethylaminoethyl radicals. 

AM -4C-alkyl represents one of the abovementioned 1-4C-alkyI radicals which is substituted by Ar, 
where Ar is as defined above. Examples which may be mentioned are the phenethyl and the benzyl 
radicals. 
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1-4C-AlkoxycarbonyIamino represents an amino radical which is substituted by one of the abovemen- 
tioned 1 -4C-alkoxycarbonyl radicals. Examples which may be mentioned are the ethoxycarbonylamino 
and the methoxycarbonylamino radicals. 

1- 4C-Alkoxy-1-4C-alkoxycarbonyl represents a carbonyl group to which is attached one of the above- 
mentioned 1-4C-alkoxy-t-4C-alkoxy radicals. Examples which may be mentioned are the 

2- (methoxy)ethoxycarbonyl (CH 3 -0-CH 2 CH 2 -0-CO-) and the 2-(ethoxy)ethoxycarbonyl (CH 3 CH 2 -0- 
CH 2 CH 2 -0-CO-) radicals. 

1^C-Alkoxy-1-4C-alkoxycarbonylamino represents an amino radical which is substituted by one of the 
abovementioned 1-4C-aIkoxy-1-4C-alkoxycarbonyl radicals. Examples which may be mentioned are the 2- 
(methoxy)-ethoxycarbonylamino and the 2-(ethoxy)ethoxycarbonylamino radicals. 

1- 7C-Alkylene represents straight-chain or branched 1-7C-aIkytene radicals, for example the methylene (-CH 2 -) f 
ethylene (-CH 2 -CH 2 -), trimethylene (-CH 2 -CH 2 -CH 2 -), tetramethylene (-CH 2 -CH 2 -CH 2 -CH 2 -), 
1,2-dimethylethylene [-CH(CH 3 )-CH(CH 3 H, 1,1-dimethylethylene [-C(CH 3 ) 2 -CH 2 -], 2,2-dimethylethylene 
[-CH 2 -C(CH 3 ) 2 -], isopropylidene [-C(CH 3 ) 2 -], 1-methylethylene [-CH(CH 3 )-CH 2 -], pentamethylene 
[-CH 2 -CH r CH 2 -CH 2 -CH 2 ) t hexamethylene (-CH 2 -CH 2 -CH 2 -CH 2 -CH 2 -CH 2 -) and the heptamethylene 
(-CH 2 -CH r CH 2 -CH 2 -CH 2 -CH 2 -CH 2 -) radicals. 

3-4C-Alkenylene represents straight-chain 3-4C-alkenylene radicals, for example the 1-propenylene, 
the 2-propenylene, the 2-butenylene and the 3-butenylene radicals. 

Suitable salts of compounds of the formula I are - depending on the substitution - in particular all acid 
addition salts. Particular mention may be made of the pharmacologically acceptable salts of the inor- 
ganic and organic acids customarily used in pharmacy. Those suitable are water-soluble and water- 
insoluble acid addition salts with acids such as, for example, hydrochloric acid, hydrobromic acid, 
phosphoric acid, nitric acid, sulfuric acid, acetic acid, citric acid, D-gluconic acid, benzoic acid, 

2- (4-hydroxybenzoyl)benzoic acid, butyric acid, sulfosalicylic acid, maleic acid, lauric acid, malic acid, 
fumaric acid, succinic acid, oxalic acid, tartaric acid, embonic acid, stearic acid, toluenesulfonic acid, 
methanesulfonic acid or 3-hydroxy-2-naphthoic acid, where the acids are employed in the salt prepara- 
tion in an equimolar ratio or a ratio differing therefrom, depending on whether the acid is a mono- or 
polybasic acid and on which salt is desired. 

Pharmacologically unacceptable salts, which can be initially obtained, for example, as process prod- 
ucts in the preparation of the compounds according to the invention on an industrial scale, are con- 
verted into pharmacologically acceptable salts by processes known to the person skilled in the art. 
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It is known to the person skilled in the art that the compounds according to the invention and their salts 
can, for example when they are isolated in crystalline form, comprise varying amounts of solvents. The 
invention therefore also embraces all solvates and, in particular, all hydrates of the compounds of the 
formula I, and all solvates and, in particular, all hydrates of the salts of the compounds of the formula I. 

The compounds of the formula I have at least three chiral centers. The invention provides all eight fea- 
sible stereoisomers in any mixing ratio, including the pure enantiomers which are the preferred subject 
matter of the invention. 

An exemplary preferred radical R1 is the methyl radical. 

Exemplary preferred radicals R2 are the methyl and the hydroxymethyl radicals. 

In the context of the present invention, R3 is preferably hydrogen. 

Exemplary radicals R9 or R10 which may be mentioned are: methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, pentyl, difluoromethyl, 2,2,2-trifluoroethyl, 2-hydroxy-ethyl, 3-hydroxy propyl, methoxymethyl, meth- 
oxyethyl, ethoxymethyl, ethoxyethyl, carboxy methyl, carboxyethyl, carboxypropyl, methoxycarbonyl- 
methyl, dimethylaminoethyl, diethylaminoethyl, phenyl, benzyl, 4-chlorophenyl, 4-aminophenyl, 
4-chlorobenzyl, 4-difluoromethoxyphenyl, 4-trifluoromethoxyphenyl, 4-methylbenzyl, 3-methylbenzyl, 
2,4-diaminophenyl, 2-methyl-4-tert-butyIphenyl, 2-nitro-4-acetylphenyl, 4-fluorobenzyl, 4-nitrophenyl, 
3-nitrophenyl, 3-aminophenyl, 2-methoxycarbonylamino-6-methylphenyl, 2-methoxyethoxy- 
carbonyIamino-6-methylphenyl, 2-methoxycarbonylamino-6-methylbenzyl and 2-methoxyethoxy- 
carbonylamino-6-methylbenzyl. 

Exemplary alkylene and alkenylene groups alkl and alk2, respectively, which may be mentioned are: 
1 -methylethylene, 2-methylethylene, 1 -phenylethylene, 2-phenylethylene, 1 -propylpropylene, 

3- propylpropylene, 2-aminopropylene, 2-tert-butyIoxycarbonylaminopropylene, 2-hydroxypropylene, 
2-oxopropylene, 2-carboxypropylene, 1 -acetyl-1 ,2-dimethylethylene, 2-acetyM ,2-dimethylethylene, 
1 .l-dimethyl-2-oxoethylene, 1 -oxo-2,2-dimethylethylene, 1 ,3-dioxobutylene, 2,4-dioxobutylene, 
1 ,2-dioxopropylene, 2,3-dioxopropylene, prop-1-enylene, prop-2-enylene, but-1-enylene, but- 

2- enylene, but-3-enylene, but-4-enylene, buta-1,3-dienylene, buta-2,4-dienylene, 1-oxo-but-2-enylene, 

4- oxo-but-2-enylene, 1 -oxo-2,2-difluoroethylene, 2-oxo-1 ,1 -difluoroethylene, 1 -oxopropylene, 

3- oxopropylene, 1-carboxyethylene and 2-carboxyethylene. 

Compounds which may be mentioned are those of the formula I in which 
R1 is 1-4C-alkyI, 

R2 is 1 -4C-alkyl or hydroxy-1 -4C-alkyl, 
R3 is hydrogen, 
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one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxy!, 1-4C-alkoxy, 
1-4C-alkoxy-1-4C-alkoxy or the radical R4\ 
where 

R4' is -0-(CH 2 ) m -S(0) n .R9, 
-S(0) n -(CH 2 ) m -OH, 
-S(0) n -(CH 2 ) m -O.R9, 
-S(0) n -(CH 2 ) m -S(0) p -R9or 
-S(0) n -R9, 

in which 

R9 is 1-7C-alkyl, halo-1-4C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
m is an integer from 2 to 7, 
n is the number 0, 1 or 2 and 
p is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxyl, 1-4C-alkoxy, 
1-4C-alkoxy-1-4C-alkoxy or the radical R5\ 
where 

R5' is-O-(CH 2 ) q -S(O) r -R10, 
-S(0) r -(CH 2 ) q -OH, 
-S(O) f -(CH 2 ) q -O-R10, 
-S(OMCH 2 ) q -S(O) r R10or 
-S(O) r -R10, 

in which 

R10 is 1-7C-aikyl, ha!o-1-4C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 

q is an integer from 2 to 7, 

r is the number 0, 1 or 2 and 

t is the number 0, 1 or 2 t 
R6 is hydrogen, halogen or trifluoromethyl, 
R7 is hydrogen or halogen and 
R8 is hydrogen, 
and their salts, 

where one of the substituents R4a and R4b has to be R4' and/or one of the substituents R5a and R5b 
has to be R5\ 
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Compounds according to the invention which are to be emphasized are those of the formula I* 




('*) 



in which 

R1 is1-4C-alkyl, 

R2 is 1 -4C-aikyl or hydroxy-1 -4C-alkyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl, 1-4C-alkoxy, 
1-4C-aIkoxy-1-4C-alkoxy or the radical R4\ 
where 

R4' is-0-(CH 2 ) m -S(0) n -R9 f 
-S(0) n -(CH 2 ) m -OH, 
-S(0) n -(CH 2 ) m -0-R9, 
-S(OUCH 2 ) m -S(0) p -R9or 
-S(0) n -R9, 

in which 

R9 is 1 -7C-alkyl, halo-1 -4C-alkyl, hydroxy-1 -4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
m is an integer from 2 to 7, 
n is the number 0, 1 or 2 and 
p is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxyl, 1-4C-alkoxy, 
1-4C-alkoxy-1-4C-alkoxy or the radical R5\ 
where 

R5 1 is-O-(CH 2 ) q -S(O) r R10, 
-S(0) f -(CH 2 ) q -OH, 
-S(O) f -(CH 2 ) q -O-R10, 
-S(O) r -(CH 2 ) q -S(O) r R10or 
-S(O) r R10, 

in which 
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R10 is 1-7C-alkyl. halo-1-4C-alkyl, hydroxy-1 -4C-alkyl or 1-4C-alkoxy-1-4C«alkyl, 

q is an integer from 2 to 7, 

r is the number 0, 1 or 2 and 

t is the number 0, 1 or 2, 
R6 is hydrogen, halogen or trifluoromethyl, 
R7 is hydrogen or halogen and 
R8 is hydrogen, 
and their salts, 

where one of the substituents R4a and R4b has to be R4' and/or one of the substituents R5a and R5b 
has to be R5\ 

One embodiment (embodiment a) of the compounds of the formula I* to be emphasized are those in 
which 

one of the substituents R4a and R4b is hydrogen and the other is the radical R4' and one of the sub- 
stituents R5a and R5b is hydrogen and the other is hydroxy!. 

A further embodiment (embodiment b) of the compounds of the formula I* to be emphasized are those 
in which 

one of the substituents R4a and R4b is hydrogen and the other is the radical R4' and one of the sub- 
stituents R5a and R5b is hydrogen and the other is 1-4C-alkoxy or 1-4C-alkoxy-1-4C-alkoxy. 

A further embodiment (embodiment c) of the compounds of the formula I* to be emphasized are those 
in which 

one of the substituents R4a and R4b is hydrogen and the other is the radical R4' and one of the sub- 
stituents R5a and R5b is hydrogen and the other is the radical R5\ 

A further embodiment (embodiment d) of the compounds of the formula I* to be emphasized are those 
in which 

one of the substituents R4a and R4b is hydrogen and the other is 1-4C-alkoxy or 1-4C-alkoxy-1-4C- 
alkoxy and one of the substituents R5a and R5b is hydrogen and the other is the radical R5\ 

Compounds I* of the embodiments a, b, c and d which are to be emphasized particularly are those in 
which 

R1 is t-4C-alkyl, 

R2 is 1-4C-alkyl, 

R3 is hydrogen, 

R4' is-0-(CH 2 ) m -S(0) n -R9, 

-S(0) n -R9, 

-S(0) n -(CH 2 ) m -OH or 
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-S(0) n -(CH 2 ) m -0-R9, 
in which R9 is 1-4C-alkyl, 
R5' is-O-(CH 2 ) q -S(O) r -R10, 

-S(O) r -R10, 

-S(0) r -(CH 2 ) q -OH or 

-S(O) r (CH 2 ) q -O-R10-, 
in which R10is 1-4C-alkyl, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 
and their salts. 

Preferred compounds I* of the embodiment a are those in which 
R1 is1-4C-alkyl, 
R2 is1-4C-alkyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4\ 
where 

R4' is-0-(CH 2 ) m -S(0) n -R9, 

-S(0) n -R9. 

-S(0) n -(CH 2 ) m -OH or 

-S(0) n -(CH 2 ) m -0-R9, 
in which R9 is 1 -4C-alkyl, 

m is the number 2 or 3 and 

n is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is hydroxyl, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 
and their salts. 

Preferred compounds I* of the embodiment b are those in which 
R1 is1-4C-alky!, 
R2 is 1-4C-alkyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4', 
where 

R4' is-0.(CH 2 ) m -S(0) n -R9, 
-S(0) n -R9, 
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-S(0) n -(CH 2 ) m -OH or 

-S(0) n -(CH 2 ) m -0-R9, 
in which R9 is 1-4C-alkyl, 

m is the number 2 or 3 and 

n is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is 1-4C-alkoxy or 1-4C-alkoxy-1- 

4C-alkoxy, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 
and their salts. 

Preferred compounds I* of the embodiment c are those in which 
R1 is 1-4C-alkyl t 
R2 is 1-4C-alkyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4\ 
where 

R4' is-0-(CH 2 ) m -S(0) n -R9, 

-S(0) n -R9. 

-S(0) n -(CH 2 ) m -OHor 

-S(0) n -(CH 2 ) m -0-R9, 
in which R9 is 1-4C-alkyl, 

m is the number 2 or 3 and 

n is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is R5\ 
where 

R5' is-O-(CH 2 ) q -S(O) r -R10, 

-S(O) r -R10. 

-S(0) r -(CH 2 ) q -OH or 

-S(OMCH 2 ) q -O-R10, 
in which R10 is 1-4C-alkyI, 

q is the number 2 or 3 and 

r is the number 0 t 1 or 2, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 
and their salts. 
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Preferred compounds I* of the embodiment d are those in which 
R1 is 1-4C-alkyl. 
R2 is 1-4C-alkyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is 1-4C-alkoxy or 1-4C-aikoxy-1-4C- 
alkoxy, 

one of the substituents R5a and R5b is hydrogen and the other is R5\ 
where 

R5' is-O-(CH 2 ) q -S(O) r R10, 

-S(O) r -R10, 

-S(0) r -(CH 2 ) q -OH or 

-S(O) f -(CH 2 ) q -O-R10, 
in which R10 is 1-4C-alkyl, 

q is the number 2 or 3 and 

r is the number 0, 1 or 2, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 

and their salts. 

Selected preferred compounds I* are those of the embodiments a, b, c and d in which R5b is hydrogen. 

Selected particularly preferred compounds I* are those of the embodiments a, b, c and d in which R5b 
is hydrogen and R4a is hydrogen. 

The following preferred compounds according to the invention selected by way of example may be 
mentioned specifically using formula I** below with the substituent definitions for R4a, R4b and R5a of 
Table 1 (Tab. 1) below: 
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R4a 


R4b 


R5a 


H 


-OCH 2 CH 2 SCH 3 


-OH 


H 


-OCH 2 CH 2 SOCH 3 


-OH 


H 


-OCH 2 CH 2 S0 2 CH 3 


-OH 


H 


-SCH 2 CH 2 OCH 3 


-OH 


H 


-SOCH 2 CH 2 OCH 3 


-OH 


H 


/■^ /"V /"N ft 1 ^\ ft ft ^"V ft ft 

-SO^^CH^OCHa 


-OH 


H 


t a t ■ ft ft 

-SCH 2 CH 2 OH 


-OH 


H 


-SCH 3 


-OH 


H 


-S0CH 3 


-OH 


H 


-S0 2 CH 3 


-OH 


H 


-SCH 2 CH 3 


-OH 


H 


f™\ 1 1 ft ft 

-SOCH 2 CH 3 


-OH 


H 


-S0 2 CH 2 CH 3 


-OH 


H 


-SCH 2 CH 2 CH 3 


-OH 


H 


-SOCH 2 CH 2 CH 3 


-OH 


H 


-S0 2 CH 2 CH 2 CH 3 


-OH 


H 


-SCH(CH 3 ) 2 


-OH 


H 


-SOCH(CH 3 ) 2 


-OH ! 


H 


-S0 2 CH(CH 3 ) 2 


-OH 


H 


-SCH 2 COOCH 2 CH 3 


-OH 


H 


-SOCH 2 COOCH 2 CH 3 


-OH 


H 


-S0 2 CH 2 COOCH 2 CH 3 


-OH 


-OCH 2 CH 2 SCH 3 


H 


-OH 


-OCH 2 CH 2 SOCH 3 


H 


-OH 


-OCH 2 CH 2 S0 2 CH3 


H 


-OH 


-SCH 2 CH 2 OCH 3 


H 


-OH 


-SOCH 2 CH 2 OCH 3 


H 


-OH 


-S0 2 CH 2 CH 2 OCH 3 


H 


-OH 


-SCH 2 CH 2 OH 


H 


-OH 


-SCH 3 


H 


-OH 


QApU 
•0UUH3 


11 
H 


-OH 


-S0 2 CH 3 


H 


-OH 


-SCH 2 CH 3 


H 


-OH 


-S0CH 2 CH a 


H 


-OH 


-S0 2 CH 2 CH 3 


H 


-OH 
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R4a 


R4b 


RSa 


-SCH 2 CH 2 CH 3 


H 


-OH 


-SOCH 2 CH 2 CH 3 


H 


-OH 


-S0 2 CH 2 CH 2 CH 3 


H 


-OH 


-SCH(CH 3 ) 2 


H 


-OH 


-SOCH(CH 3 ) 2 


H 


-OH 


-S0 2 CH(CH 3 ) 2 


H 


-OH j 


-SCH 2 COOCH 2 CH 3 


H 


-OH 


-SOCH 2 COOCH 2 CH 3 


H 


-OH 


-S0 2 CH 2 COOCH 2 CH 3 


H 


-OH 


H 


-OCH 2 CH 2 SCH 3 


-OCH 3 


H 


-OCH 2 CH 2 SOCH 3 


-OCH 3 


H 


-OCH 2 CH 2 S0 2 CH 3 


-OCH3 


H 


-SCH 2 CH 2 OCH 3 


-OCH3 


H 


-SOCH 2 CH 2 OCH 3 


-OCH 3 


H 


-S0 2 CH 2 CH 2 OCH 3 


-OCH3 


H 


-SCH 2 CH 2 OH 


-OCH3 


H 


«SCH 3 


-OCH3 


H 


-SOCH 3 


-OCHj 


H 


-S0 2 CH 3 


-OCH3 


H 


-SCH 2 CH 3 


-OCH3 


H 


-SOCH 2 CH 3 


-OCH3 


H 


-S0 2 CH 2 CH 3 


-OCH3 


H 


-SCH 2 CH 2 CH 3 


-OCH3 


H 


-SOCH 2 CH 2 CH 3 


-OCH3 


H 


-S0 2 CH 2 CH 2 CH 3 


-OCHj 


H 


-SCH(CH 3 ) 2 


-OCH3 


H 


-SOCH(CH 3 ) 2 


-OCH3 


H 


-S0 2 CH(CH 3 ) 2 


-OCH3 


H 


-SCH 2 COOCH 2 CH 3 


-OCH3 


H 


-SOCH 2 COOCH 2 CH 3 


-OCHj 


H 


-S0 2 CH 2 COOCH 2 CH 3 


-OCH 3 


H 


-OCH 2 CH 2 SCH 3 


-OCH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 SOCH 3 


-OCH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 S0 2 CH 3 


-OCH 2 CH 2 OCH 3 


u 
n 


p/^M II /Mil t 

-SCH 2 Cn 2 OCH 3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH 2 CH 2 OCH 3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 CH 2 OCH 3 


-OCH 2 CH 2 OCH 3 
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R4a 


R4b 


RSa 


H 


-SCH 2 CH 2 OH 


-OCH 2 CH 2 OCH 3 


H 


-SCH 3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH 3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 CH^ 


-OCH 2 CH 2 OCH 3 


H 


•SCH2CH2CH3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH 2 CH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 CH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SCH(CH 3 ) 2 


-OCH 2 CH 2 OCH 3 


H 


-SOCH(CH 3 ) 2 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH(CH 3 ) 2 


-OCH 2 CH 2 OCH 3 


H 


-SCH 2 COOCH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH 2 COOCH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 COOCH 2 CH 3 . 


-OCH 2 CH 2 OCH 3 


-OCH 2 CH 2 SCH 3 


H 


-OCH 3 


-OCH 2 CH 2 SOCH 3 


H 


-OCH 3 


-OCH 2 CH 2 S0 2 CH 3 


H 


-OCH 3 


-SCH 2 CH 2 OCH 3 


H 


-OCH 3 


-SOCH 2 CH 2 OCH 3 


H 


-OCH 3 


-S0 2 CH 2 CH 2 OCH 3 


H 


-OCH 3 


-SCH 2 CH 2 OH 


H 


-OCH 3 


-SCH 3 


H 


-OCH3 


-SOCH 3 


H 


-OCH 3 


-S0 2 CH 3 


H 


-OCH 3 


-SCH2CH3 


H 


-OCH3 


-SOCH 2 CH 3 


H 


-OCH 3 


-S0 2 CH 2 CH 3 


H 


-OCH 3 


-SCH2CH2CH3 


H 


-OCH 3 


-SOCH 2 CH 2 CH 3 


H 


-OCH 3 


-S0 2 CH 2 CH 2 CH 3 


H 


-OCH 3 


-SCH(CH 3 ) 2 


H 


-OCH 3 


-SOCH(CH 3 ) 2 


H 


-OCH3 


-S0 2 CH(CH a ) 2 


H 


-OCH 3 


-SCH 2 COOCH 2 CH, 


H 


-OCH 3 


-SOCH 2 COOCH 2 CH, 


H 


-OCH 3 
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R4a 


R4b 


R5a 


O A, AM O^^V^I I A LI 

-S02CH2COOCH2CH3 


II 

H 


AAII 
-OCH3 


aai 1 a 11 0 a 11 

-UCH 2 CH 2 SCH 3 


■ 1 
n 


AAII All AAII 

-UUn 2 Cn2UCH 3 


A. A i | y> 1 1 nA/>l l 

-OCH 2 CH^SOCH 3 


11 
H 


A/"> I! A |J AAII 

-OCH 2 CH 2 OCH 3 


-OCH 2 CH 2 S0 2 CH 3 


1 1 
H 


A.AI I A LI A A LI 

•OCH 2 CH 2 OCH ? 


AAI 1 Al 1 AAI 1 

-SCH 2 CH 2 OCH 3 


1 1 
H 


AvAl 1 Al 1 AAI 1 

-OCH 2 CH 2 OCH 3 


OA^Al I Al 1 AAI 1 

-SOCH 2 CH 2 OCH 3 


1 1 
H 


A.^>|_l At J AALI 

-OCH 2 CH 2 OCH 3 


O /""\ All A 1 1 AALI 

-S0 2 CH 2 CH 2 OCH 3 


LI 

n 


AAU A 1 J A.ALI 

-OCH 2 CH 2 OCH 3 


AAII All A.II 

-SCH 2 Cn 2 On 


1 1 
H 


AAM ALI AALI 

-OCH 2 CH 2 OCH 3 


O A U 

-SCH 3 


LI 

H 


AAI 1 A|l AAI 1 

-OCH 2 CH 2 OCH 3 


O A^ All 
-SOCH3 


LI 

H 


AAU All AALI 

-OCH 2 CH 2 OCH 3 


OA A 1 t 

-S0 2 CH 3 


11 
H 


A^AI 1 Al 1 AAl 1 

-OCH 2 CH 2 OCH 3 


A Al_l Al_l 

-SCH 2 CH 3 


1 1 
H 


-OCH 2 CH 2 OCH 3 


O A Al 1 All 

-SOCH 2 CH 3 


i_i 
H 


-OCH 2 CH 2 OCH 3 


A A All All 

-5O 2 Cn 2 0n 3 


i_i 
n 


Ai A LI A L 1 A A LI 

-OCrl 2 CH 2 OCH 3 


AAII All All 

-SCH2CH 2 Cn 3 


1 1 
H 


-OCn2CH 2 OCH 3 


PAAU All All 

-SOCH 2 Cn 2 Cn 3 


1 1 
n 


-OCH 2 CH 2 OCH 3 


O f*\ All All All 

- 0 vj 2 v-» n 2 w n 2 ^ n 3 


LI 

H 


-OCH 2 CH 2 OCH 3 


-SCH(CH 3 ) 2 


H 


-OCH 2 CH 2 OCH 3 


A^NAt l/AI 1 \ 

-SOCH(CH 3 ) 2 


H 


-OCH 2 CH 2 OCH 3 


OZ*\ Al l/AI 1 V 

-S0 2 CH(CH 3 ) 2 


H 


-OCH 2 CH 2 OCH 3 


OA LI A A A A 1 1 Al 1 

-SCH 2 COOCH 2 CH 3 


■ 1 
H 


-OCH 2 CH 2 OCH 3 


Of^^LI A A A A II All 

-oUCn 2 CUOCn2Cn 3 


n 


v*"\ A 1 I Al 1 A 1 1 

-OCH 2 CH 2 OCH 3 


O A All A A A All All 

-oU 2 Gn 2 CUOCn 2 CH 3 


1 1 
H 


A\AI 1 ALI A/M 1 

-OCH2CH 2 OCH 3 


A All All O All 

-UUri 2 Crl 2 SCrI 3 


M 

H 


-OCH2CH 2 SCH 3 


A,/*> |_| All OA.AII 

-OCH 2 Cn 2 SOCH 3 


1 1 
H 


-OCH 2 CH 2 SCH 3 


A. A M All AA Al_l 

-OCH 2 Cn 2 S02Cn 3 


■ 1 
H 


A\ AS 1 ft A\ • 1 AAI 1 

-OCH 2 CH 2 SCH 3 


OA II OL1 A A LI 

-SCH 2 Cli20CH 3 


1 1 
H 


A AN 4 1 AS t I AAI 1 

-OCH 2 CH 2 SCH 3 


OA A M All AAII 

-SOCn 2 Cn20Cn 3 


11 
H 


■ >»x 1 1 \ 1 t a y\ 1 1 

-OCH 2 CH 2 SCH 3 


OA All All AAII 

-oU20rl2Cn20Cn 3 


1 1 
n 


^">AI 1 At 1 AAI 1 

-OCH 2 CH 2 SCH 3 


O All All All 

-oCH 2 Cn 2 On 


1 1 
H 


-OCH 2 CH 2 SCH 3 


O A II 

-SCH 3 


■ 1 
H 


-OCH 2 CH 2 SCH 3 


OA. A II 

-SOCH 3 


1 j 
H 


AS. AS 1 1 A^ 1 i ^S AS t 1 

-OCH 2 CH 2 SCH 3 


OA All 

-SU 2 CH 3 


1 1 
H 


-OCH 2 CH 2 SCH 3 


O A 1 1 A 1 1 

-SCH 2 CH ? 


H 


-OCH 2 CH 2 SCH 3 


-ov^wn 2 v to yn 3 


u 
n 


-UC/n 2 On 2 ot/rl 3 


-S0 2 CH 2 CH 3 


H 


-OCH 2 CH 2 SCH 3 


-SCH 2 CH 2 CH 3 


H 


-OCH 2 CH 2 SCH 3 
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R4a 


R4b 


R5a 


-SOCH 2 CH 2 CH 3 


H 


-OCH 2 CH 2 SCH 3 


-S0 2 CH 2 CH 2 CH 3 


H 


-OCH 2 CH 2 SCH 3 


-SCH(CH 3 ) 2 


H 


-OCH 2 CH 2 SCH 3 


-SOCH(CH 3 ) 2 


H 


-OCH 2 CH 2 SCH 3 


-S0 2 CH(CH 3 ) 2 


H 


-OCH 2 CH 2 SCH 3 


-SCH 2 COOCH 2 CH 3 


H 


-OCH 2 CH 2 SCH 3 


-SOCH 2 COOCH 2 CH 3 


H 


-OCH 2 CH 2 SCH 3 


-S0 2 CH 2 COOCH 2 CH 3 


H 


-OCH 2 CH 2 SCH 3 


-OCH 2 CH 2 SCH 3 


H 


-SCH 2 CH 2 OH 


-OCH 2 CH 2 SOCH 3 


H 


-SCH 2 CH 2 OH 


-OCH 2 CH 2 S0 2 CH 3 


H 


-SCH 2 CH 2 OH 


-SCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 2 OH 


-SOCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 2 OH 


-SOzCHjiCHzOC^ 


H 


-SCH 2 CH 2 OH 


-SCH 2 CH 2 OH 


H 


-SCH 2 CH 2 OH 


-SCH 3 


H 


-SCH 2 CH 2 OH 


•SOCH 3 


H 


-SCH 2 CH 2 OH 


-S0 2 CH 3 


H 


-SCH 2 CH 2 OH 


-SCH2CH3 


H 


-SCH 2 CH 2 OH 


■SOCH 2 CH 3 


H 


-SCH 2 CH 2 OH 


-SO2CH2CH3 


H 


-SCH 2 CH 2 OH 


-SCH2CH2CH3 


H 


-SCH 2 CH 2 OH 


-SOCH 2 CH 2 CH 3 


H 


-SCH 2 CH 2 OH 


-S0 2 CH 2 CH 2 CH 3 


H 


-SCH 2 CH 2 OH 


-SCH(CH 3 ) 2 


H 


-SCH 2 CH 2 OH 


-SOCH(CH 3 ) 2 


H 


-SCH 2 CH 2 OH 


-S0 2 CH(CH 3 ) 2 


H 


-SCH 2 CH 2 OH 


-SCH 2 COOCH 2 CH 3 


H 


-SCH 2 CH 2 OH 


-SOCH 2 COOCH 2 CH 3 


H 


-SCH 2 CH 2 OH 


-S0 2 CH 2 COOCH 2 CH 3 


H 


-SCH 2 CH 2 OH 


-OCH 2 CH 2 SCH, 


H 


-SCH 3 


-OCH 2 CH 2 SOCH 3 


H 


-SCH 3 


-OCH 2 CH 2 S0 2 CH 3 


H 


-SCH 3 


-SCH 2 CH 2 OCH 3 


H 


-SCH 3 


-SOCH 2 CH 2 OCH 3 


H 


-SCH 3 


-S0 2 CH 2 CH 2 OCH 3 


H 


-SCH 3 


-SCH 2 CH 2 OH 


H 


-SCH 3 
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R4a 


R4b 


R5a 


-SCHj 


H 


-SCH 3 


-SOCH3 


H 


-SCH 3 


-S0 2 CH a 


H 


-SCH 3 


-SCH 2 CH 3 


H 


-SCH 3 


-SOCH 2 CH 3 


H 


-SCH 3 


-S0 2 CH 2 CH 3 


H 


-SCH 3 


-SCH2CH2CH3 


H 


-SCH 3 


-SOCH 2 CH 2 CH 3 


H 


-SCH 3 


■S0 2 CH 2 CH 2 CH 3 


H 


-SCH 3 


-SCH(CH 3 ) 2 


H 


-SCH 3 


-SOCH(CH 3 ) 2 


H 


-SCH 3 


-S0 2 CH(CH 3 ) 2 


H 


-SCH 3 


-SCH 2 COOCH 2 CH 3 


H 


-SCH 3 


-SOCH 2 COOCH 2 CH 3 


H 


-SCH 3 


-S0 2 CH 2 COOCH 2 CH 3 


H 


-SCH 3 


-OCH 2 CH 2 SCH 3 


H 


-SCH 2 CH 2 OCH 3 


-OCH 2 CH 2 SOCH 3 


H 


-SCH 2 CH 2 OCH 3 


-OCH 2 CH 2 S0 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 


-SCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 2 OCH 3 


-SOCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 2 OCH 3 


-S0 2 CH 2 CH 2 OCH 3 


H 


-SCH 2 CH 2 OCH 3 


-SCH 2 CH 2 OH 


H 


-SCH 2 CH 2 OCH 3 


-SCH 3 


H 


-SCH 2 CH 2 OCH 3 


-SOCH 3 


H 


-SCH 2 CH 2 OCH 3 


-S0 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 


-SCH2CH3 


H 


-SCH 2 CH 2 OCH 3 


-SOCH 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 


-S0 2 CH 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 


-SCH 2 CH 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 


-SOCH 2 CH 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 


-S0 2 CH 2 CH 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 


-SCHfCH,), 


H 


-SCH 2 CH 2 OCH 3 


-SOCH(CH 3 ) 2 


H 


-SCH 2 CH 2 OCH 3 


-S0 2 CH(CH 3 ) 2 


H 


-SCH 2 CH 2 OCH 3 


-SCH 2 COOCH 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 


-SOCH 2 COOCH 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 


-S0 2 CH 2 COOCH 2 CH 3 


H 


-SCH 2 CH 2 OCH 3 
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R4a 


R4b 


R5a 


H 


-OCH 2 CH 2 SCH 3 


-OCH 2 CH 2 SCH 3 


H 


-OCH 2 CH 2 SOCH 3 


-OCH 2 CH 2 SCH 3 


H 


-OCH 2 CH 2 S0 2 CH 3 


-OCH 2 CH 2 SCH 3 


H 


-SCH 2 CH 2 OCH 3 


-OCH 2 CH 2 SCH 3 


H 


-SOCH 2 CH 2 OCH 3 


-OCH 2 CH 2 SCH 3 


H 


-S0 2 CH 2 CH 2 OCH 3 


-OCH 2 CH 2 SCH 3 


H 


-SCH 2 CH 2 OH 


-OCH 2 CH 2 SCH 3 


H 


-SCH 3 


-OCH 2 CH 2 SCH 3 


H 


-SOCH 3 


-OCH 2 CH 2 SGH 3 


H 


-S0 2 CH 3 


-OCH 2 CH 2 SCH 3 


H 


-SCH 2 CH 3 


-OCH 2 CH 2 SCH 3 


H 


-SOCH 2 CH 3 


-OCH 2 CH 2 SCH 3 


H 


-S0 2 CH 2 CH 3 i 


-OCH 2 CH 2 SCH 3 


H 


-SCH2CH2CH3 


-OCH 2 CH 2 SCH 3 


H 


-SOCH 2 CH 2 CH 3 


-OCH 2 CH 2 SCH 3 


H 


"SO2CH2CH2CH3 


-OCH 2 CH 2 SCH 3 


H 


-SCH(CH 3 ) 2 


-OCH 2 CH 2 SCH 3 


H 


-SOCH(CH 3 ) 2 


-OCH 2 CH 2 SCH 3 


H 


-S0 2 CH(CH 3 ) 2 


-OCH 2 CH 2 SCH 3 


H 


-SCH 2 COOCH 2 CH 3 


-OCH 2 CH 2 SCH 3 


H 


-SOCH 2 COOCH 2 CH 3 


-OCH 2 CH 2 SCH 3 


H 


-S0 2 CH 2 COOCH 2 CH 3 


-OCH 2 CH 2 SCH 3 


H 


-OCH 2 CH 2 SCH 3 


-SCH 2 CH 2 OH 


H 


-OCH 2 CH 2 SOCH 3 


-SCH 2 CH 2 OH 


H 


-OCH 2 CH 2 S0 2 CH 3 


-SCH 2 CH 2 OH 


H 


-SCH 2 CH 2 OCH 3 


-SCH 2 CH 2 OH 


H 


-SOCH 2 CH 2 OCH 3 


-SCH 2 CH 2 OH 


H 


-S0 2 CH 2 CH 2 OCH 3 


-SCH 2 CH 2 OH 


H 


-SCH 2 CH 2 OH 


-SCH 2 CH 2 OH 


H 


-SCH 3 


-SCH 2 CH 2 OH 


H 


-SOCH 3 


-SCH 2 CH 2 OH 


H 


-S0 2 CH 3 


-SCH 2 CH 2 OH 


H 


-SCH 2 CH 3 


-SCH 2 CH 2 OH 


H 


-SOCH 2 CH 3 


-SCH 2 CH 2 OH 


H 


-S0 2 CH 2 CH 3 


-SCH 2 CH 2 OH 


H 


-SCH2CH2CH3 


-SCH 2 CH 2 OH 


H 


-SOCH 2 CH 2 CH 3 


-SCH 2 CH 2 OH 
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R4a 


R4b 


R5a 


H 


-S0 2 CH 2 CH 2 CH 3 


-SCH 2 CH 2 OH 


H 


-SCH(CH 3 ) 2 


-SCH 2 CH 2 OH 


H 


-SOCH(CH 3 ) 2 


-SCH 2 CH 2 OH 


H 


-S0 2 CH(CH 3 ) 2 


-SCH 2 CH 2 OH 


H 


-SCH 2 COOCH 2 CH 3 


-SCH 2 CH 2 OH 


H 


-SOCH 2 COOCH 2 CH 3 


-SCH 2 CH 2 OH 


H 


-S0 2 CH 2 COOCH 2 CH 3 


-SCH 2 CH 2 OH 


H 


-OCH 2 CH 2 SCH 3 


-SCH 3 


H 


-OCH 2 CH 2 SOCH 3 ! 


-SCH 3 


H 


-OCH 2 CH 2 S0 2 CH 3 


-SCH 3 


H 


-SCH 2 CH 2 OCH 3 


-SCH 3 


H 


-SOCH 2 CH 2 OCH 3 


-SCH 3 


H 


-S0 2 CH 2 CH 2 OCH 3 


-SCH 3 


H 


-SCH 2 CH 2 OH 


-SCH 3 


H 


-SCH 3 


-SCH 3 


H 


-SOCH 3 


-SCH 3 


H 


-S0 2 CH 3 


-SCH 3 


H 




-SCH 3 


H 


-SOCH 2 CH 3 


-SCH 3 


H 


-S0 2 CH 2 CH 3 


-SCH 3 


H 


-SCH2CH2CH3 


-SCH 3 


H 


-SOCH 2 CH 2 CH 3 


-SCH 3 


H 


-S0 2 CH 2 CH 2 CH 3 


-SCH 3 


H 


-SCH(CH 3 ) 2 


-SCH 3 


H 


-SOCH(CH 3 ) 2 


-SCH 3 


H 


-S0 2 CH(CH 3 ) 2 


-SCH 3 


H 


-SCH 2 COOCH 2 CH 3 


-SCH 3 


H 


-SOCH 2 COOCH 2 CH 3 


-SCH 3 


H 


-S0 2 CH 2 COOCH 2 CH 3 


-SCH 3 


H 


-OCH 2 CH 2 SCH 3 


-SCH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 SOCH 3 


-SCH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 S0 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 2 OCH 3 


-SCH 2 CH 2 OCH 3 


H 


-SOCH 2 CH 2 OCH 3 


-SCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 CH 2 OCH 3 


-SCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 2 OH 


-SCH 2 CH 2 OCH 3 


H 


-SCH 3 


-SCH 2 CH 2 OCH 3 
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R4a 


R4b 


R5a 


H 


-SOCH 3 


-SCH 2 CH 2 OCH 3 


H 


-S0 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-SOCH 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-SCH2CH2CH3 


-SCH 2 CH 2 OCH 3 


H 


-SOCH 2 CH 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 CH 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-SCH(CH 3 ) 2 


-SCH 2 CH 2 OCH 3 


H 


-SOCH(CH 3 ) 2 


-SCH 2 CH 2 OCH 3 


H 


-S0 2 CH(CH 3 ) 2 


-SCH 2 CH 2 OCH 3 


H 


-SCH 2 COOCH 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-SOCH 2 COOCH 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 COOCH 2 CH 3 


-SCH 2 CH 2 OCH 3 


H 


-OCH 3 


-OCH 2 CH 2 SCH 3 


H 


-OCH 3 


-OCH 2 CH 2 SOCH 3 


H 


-OCH 3 


-OCH 2 CH 2 S0 2 CH 3 


H 


-OCH 3 


-SCH 2 CH 2 OCH 3 


H 


-OCH 3 


-SOCH 2 CH 2 OCH 3 


H 


-OCH 3 


-S0 2 CH 2 CH 2 OCH 3 


H 


-OCH 3 


-SCH 2 CH 2 OH 


H 


-OCH 3 


-SCH 3 


H 


-OCH 3 


-SOCH 3 


H 


-OCH 3 


-S0 2 CH 3 


H 


-OCH 3 


"SCH2CH3 


H 


-OCH 3 


-SOCH 2 CH 3 


H 


-OCH 3 


-S0 2 CH 2 CH 3 


H 


-OCH 3 


-SCH 2 CH 2 CH 3 


H 


-OCH 3 


-SOCH 2 CH 2 CH 3 


H 


-OCH 3 


-S0 2 CH 2 CH 2 CH 3 


H 


-OCH 3 


-SCH(CH 3 ) 2 


H 


-OCH 3 


-SOCH(CH 3 ) 2 


H 


-OCH 3 


-S0 2 CH(CH 3 ) 2 


H 


-OCH 3 


-SCH 2 COOCH 2 CH 3 


H 


-OCH 3 


-SOCH 2 COOCH 2 CH 3 


H 


-OCH 3 


-S0 2 CH 2 COOCH 2 CH 3 


H 


-OCH 2 CH 2 OCH 3 


-OCH 2 CH 2 SCH 3 
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R4a 


R4b 


RSa 


H 


-OCH 2 CH 2 OCH 3 


-OCH 2 CH 2 SOCH 3 I 


H 


-OCH 2 CH 2 OCH 3 


-OCH 2 CH 2 S0 2 CH 3 


H 


-OCH 2 CH 2 OCH 3 


-SCH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 OCH 3 


-SOCH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 OCH 3 


-S0 2 CH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 OCH 3 


-SCH 2 CH 2 OH 


H 


-OCH 2 CH 2 OCH 3 


-SCH 3 


H 


-OCH 2 CH 2 OCH 3 


-SOCH3 


H 


-OCH 2 CH 2 OCH 3 


-S0 2 CH 3 


H 


-OCH 2 CH 2 OCH 3 


-SCH2CH3 


H 


-OCH 2 CH 2 OCH 3 


-SOCH 2 CH 3 


H 


-OCH 2 CH 2 OCH 3 


-S0 2 CH 2 CH 3 


H 


-OCH 2 CH 2 OCH 3 


-SCH2CH2CH3 


H 


-OCHjCHjiOC^ 


-SOCH 2 CH 2 CH 3 


H 


-OCH 2 CH 2 OCH 3 


-S0 2 CH 2 CH 2 CH 3 


H 


-OCH 2 CH 2 OCH 3 


-SCH(CH 3 ) 2 


H 


-OCH 2 CH 2 OCH 3 


-SOCH(CH 3 ) 2 


H 


-OCH 2 CH 2 OCH 3 


-S0 2 CH(CH 3 ) 2 


H 


-OCH 2 CH 2 OCH 3 


-SCH^OOCHjCHj I 


H 


-OCH 2 CH 2 OCH 3 


-SOCH 2 COOCH 2 CH 3 


H 


-OCH 2 CH 2 OCH 3 


-S0 2 CH 2 COOCH 2 CH 3 


-OCH3 


H 


-OCH 2 CH 2 SCH 3 


-OCH3 


H 


-OCH 2 CH 2 SOCH 3 


-OCH 3 


H 


-OCH 2 CH,S0 2 CH 3 


-OCH3 


H 


-SCH 2 CH^OCH 3 


-OCH 3 


H 


-SOCH 2 CH 2 OCH 3 


-OCH 3 


H 


-S0 2 CH 2 CH 2 OCH 3 


-OCH3 


H 


-SCH 2 CH 2 OH 


-OCH3 


H 


-SCH 3 


-OCH 3 


H 


-SOCH 3 


-OCH3 


H 


-S0 2 CH 3 


-OCH 3 


H 


-SCH 2 CH 3 


-OCH 3 


H 


-SOCH 2 CH 3 


-OCH 3 


H 


-S0 2 CH 2 CH 3 


-OCH 3 


H 


-SCH 2 CH 2 CH 3 


-OCH 3 


H 


-SOCH 2 CH 2 CH 3 


-OCH 3 


H 


-S0 2 CH 2 CH 2 CH 3 
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R4a 


R4b 


R5a 


-OCH 3 


H 


-SCH(CH 3 ) 2 


-OCH 3 


H 


-SOCH(CH 3 ) 2 


-OCH3 


H 


-S0 2 CH(CH 3 ) 2 


-OCH 3 


H 


-SCH 2 COOCH 2 CH 3 


-OCH3 


H 


-SOCH 2 COOCH 2 CH 3 


-OCH3 


H 


-S0 2 CH 2 COOCH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 SCH 3 


-OCH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 SOCH 3 


-OCH 2 CH 2 OCH 3 


H 


-OCH 2 CH 2 S0 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 2 OCH 3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH 2 CH 2 OCH 3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 CH 2 OCH 3 


-OCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 2 OH 


-OCH 2 CH 2 OCH 3 


H 


-SCH 3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SCH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SCH2CH2CH3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH 2 CH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 CH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SCH(CH 3 ) 2 ! 


-OCH 2 CH 2 OCH 3 


H 


-SOCH(CH 3 ) 2 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH(CH 3 ) 2 


-OCH 2 CH 2 OCH 3 


H 


-SCH 2 COOCH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-SOCH 2 COOCH 2 CH 3 


-OCH 2 CH 2 OCH 3 


H 


-S0 2 CH 2 COOCH 2 CH 3 



The compounds according to the invention are prepared, for example, starting from the compounds of 
the formula I known from WO98/42707 in which at least one of the substituents R4a, R4b, R5a and 
R5b is hydroxyl (referred to as "starting materials" hereinbelow). Starting with the starting materials, the 
compounds according to the invention can be prepared by various routes, depending on which end 
product is desired, for example as outlined below: 

a) by acid-catalyzed etherification of the starting materials with compounds of the formula R4-H 
or R5'-H. 
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b) by reacting the starting materials (if appropriate after they have been sulfidized) with com- 
pounds of the formula R9-S(0) n -(CH 2 ) m -Hal, HO-(CH 2 ) m -Hal, R9-0-(CH 2 ) m -Hal ( R9-S(0) p - 
(CH 2 ) m -Hsl, R9-Hal, R9-S(0) n -alk1-Hal, H0-3lk1-Hal, R9-0-alk1-Hal or R9-S(0) p -alk1-Hal or 
R10-S(O) r -(CH 2 ) q -H3l, HO-(CH 2 ) q -Ha! f R10-O-(CH 2 ) q -H3l, R10-S(O) r (CH 2 ) q -Hal, R10-Hal, 
R10-S(O),-alk2-Hal, HO-a!k2-Hal, R10-O-alk2-Hal or R1 0-S(O) r 3lk2-H3l, where Hal Is a halo- 
gen atom, preferably a chlorine, bromine or iodine atom, preferably in the presence of an aux- 
iliary base or after prior deprotonation of the starting materisl. 

Depending on the nature of the radical R4' or R5\ it may be advantsgeous not to introduce the entire 
radical R4' or R5' into the starting materisls by the sppropriste resction. Rsther, it is also feasible to 
employ a two- or multi-step procedure, as described in an exemplary msnner in the European Pstent 
Application 235 575, for example. 

For the compounds of the formula I according to the invention in which n, p, r and/or t are different from 
the number 0, the reaction according to a) or b) is, if appropriate, followed by oxidation. 

The oxidation of the sulfides to the sulfoxides or sulfones is carried out under the conditions known to 
the person skilled in the art for oxidizing sulfides to sulfoxides and sulfones respectively, [see, for ex- 
ample, J. Drabowicz and M. Mikolajczyk, Organic preparations and procedures int. 14(1-2), 45-89 
(1982) or E. Block in S. Patai, The Chemistry of Functional Groups, Supplement E. Part 1, pp. 539-608, 
John Wiley and Sons (Interscience Publication), 1980]. Suitable oxidizing agents are all reagents which 
are customarily used for oxidizing sulfides to sulfoxides or sulfones. 

Sulfoxides are optically active compounds, so that for n, p, r and/or t = 1, one or more further chiral 
centers are introduced into the molecule. With respect to the sulfoxides, the invention therefore also 
embraces both the enantiomers and diastereomers and their mixtures and racemstes. The enantio- 
mers can be separated in a manner known per se (for example by preparing and separating corre- 
sponding diastereoisomeric compounds). 

The compounds of the formulae R4'-H, R5'-H, R9-S(0) n -(CH 2 ) m -Hal, HO-(CH2) m -H3l. R9-0-(CH 2 ) m -Hal, 
R9-S(0) p -(CH 2 ) m -Hal, R9-Hal, R9-S(0) n -alk1-Hal, HO-alk1-Hal, R9-0-alk1-Hal, R9-S(0) p -alk1-H3l, 
R10-S(O) f -(CH 2 ) q -Hal, H0-(CH 2 ) q -Hal, R10-O-(CH 2 ) q -Hal, R10-S(O) t -(CH 2 ) q -Hal, R10-Hal, R10-S(O) r - 
alk2-Hal, HO-alk2-Hal, R10-O-alk2-Hal, R10-S(O),-aIk2-Hal and the compounds required for their 
preparation are known, or they can be prepared in a manner known per se. 

The following examples illustrate the invention in more detail, without limiting it. The compounds ac- 
cording to the invention can be prepared in a manner analogous to that described in the examples. The 
abbreviation RT stands for room temperature, h stands for hour(s), m.p. stands for melting point and 
decomp. stands for decomposition. 
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Examples 

1. (7R,8R f 9R)-2 f 3-dimethyl-8-hydroxy-7-(2-methylthioethyloxy)-9-phenyl-7 f 8,9,10- 
tetrahydroimidazo[1,2-h][1,7]naphthyridine 

1 g of (7R l 8R f 9R)-7 l 8-dihydroxy-2 l 3-dimethyl-9-phenyl-7,8 l 9 l 10-tetrahydroimida2o[1 ,2-h][1 ,7]- 
naphthyridine, dissolved in 30 ml of dioxane and 5 ml of dimethyl-formamide, is admixed with 0.63 g of 
concentrated sulfuric acid and 1 g of 2-methylmercaptoethanol. The mixture is stirred at RT for 3 h, 
poured into ice-water (200 ml), adjusted to pH 8 using 2 N aqueous sodium hydroxide solution and 
extracted three times with methylene chloride. The solvent is stripped off under reduced pressure and 
the oily residue that remains is purified on silica gel (mobile phase: diethyl ether). This gives 80 mg of 
the title compound of m.p. 1 18-9°C (diisopropyl ether). 

2. (7S,8R > 9R)-2,3-dimethy|.8-hydroxy-7-(2-methylthioethyloxy)-9-pheny|.7,8 f 9 I 10- 
tetrahydroimidazo[1 f 2-h][1,7]naphthyridine 

The mother liquor from Example 1 gives, after purification on silica gel (mobile phase: diethyl ether), 40 
mg of the title compound of m.p. 1 09-1 0°C. 

3. (7R f 8R l 9R)-2 f 3-dimethyI-8-hydroxy-7-(2-methylsuIphinyIethoxy)-9-pheny!-7,8 f 9,10-tetra- 
hydroimidazo[1 ,2-h][1 f 7]naphthyridine 

130 mg of sodium metaperiodate, dissolved in 1 ml of water, is added to a solution of 200 mg of 

(7R,8R,9R)-2,3-dimethyl-8-hydroxy-7-(2-methylthioethoxy)-9-phenyl-7,8,9,10-tetrahydroimid 

[1 ,7]naphthyridine in 5 ml of methanol. After two hours stirring at room temperature, 50 ml of water are 

added. The mixture is extracted three times with dichloromethane, the organic phases are collectively 

washed with water and dried over sodium sulphate. The solvent is removed in vacuo and the remaining 

residue is purified by chromatography on silica gel (eluent: ethylacetate/methanol = 10/1). 100 mg of 

the title compound of m.p. 1 05 -1 06°C are obtained. 

4. (7S J 8R,9R)-2,3-dimethyl-8-hydroxy-7-(2-methylsulphinylethoxy)-9-phenyl-7 > 8,9 f 10- 
tetrahydroimidazo[1 ,2-h][1 ,7]naphthyridine 

80 mg of the title compound of m.p. 85 - 87°C are obtained by oxidation of 200 mg of (7S,8R,9R)-2,3-. 

dimethyl-8-hydroxy-7-(2-methylth^ 

dine analogously to Example 3. 
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5. (7R,8R,9R)-2,3-dimethyl-8-hydroxy-7-(ethylthio)-9-ph 
[1,2-h][1,7]naphthyridine 

1 .9 g of concentrated sulphuric acid are added slowly at room temperature with stirring to 3 g of 
(ZR.SR^RJ-Z.a-dihydroxy^.a-dimethyl-S-phenyl-Z.a^.lO-tetra-hydroimidazotl^-hKI JJnaphthyridine, 
dissolved in a mixture of 40 ml of dry dioxan and 4 ml of ethylsulfide: The temperature is brought to 
50°C by external heating and is then kept for 15 min. After cooling to room temperature, the mixture is 
poured into 300 g of a mixture of crushed ice and water. The pH is adjusted to neutral by adding aque- 
ous 2N sodium hydroxide solution. The mixture is extracted three times (50 ml each) with ethyl acetate, 
the organic layers are collectively washed with water and dried over potassium carbonate. The solvent 
is stripped off under reduced pressure and the solid residue that remains is purified by chromatography 
on silica gel (mobile phase: diethyl ether). 700 mg of the title compound of m.p. 220 - 223°C are ob- 
tained after crystallisation from 2-propanoI. 

6. (7S > 8R I 9R)-2,3-dimethyl-8-hydroxy-7-(ethylthio)-9-phenyl-7,8,9 I 10-tetrahydro-imidazo- 
[1 f 2-h][1.7]naphthyridine 

400 mg of the title compound of m.p. 235 - 236°C are obtained after crystallisation from isopropyl ace- 
tate by chromatographic purification on silica gel of the solid residue of Example 5. 
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Commercial utility 

The compounds of the formula I and their salts have valuable pharmacological properties which make 
them commercially utilizable. In particular, they exhibit marked inhibition of gastric acid secretion and 
an excellent gastric and intestinal protective action in warm-blooded animals, in particular humans. In 
this connection, the compounds according to the invention are distinguished by a high selectivity of 
action, an advantageous duration of action, a particularly good enteral activity, the absence of signifi- 
cant side effects and a large therapeutic range. 

"Gastric and intestinal protection" in this connection is understood as meaning the prevention and 
treatment of gastrointestinal diseases, in particular of gastrointestinal inflammatory diseases and le- 
sions (such as, for example, gastric ulcer, duodenal ulcer, gastritis, hyperacidic or medicament-related 
functional dyspepsia), which can be caused, for example, by microorganisms (e.g. Helicobacter pylori), 
bacterial toxins, medicaments (e.g. certain antiinflammatories and antirheumatics), chemicals (e.g. 
ethanol), gastric acid or stress situations. 

In their excellent properties, the compounds according to the invention surprisingly prove to be clearly 
superior to the compounds known from the prior art in various models in which the antiulcerogenic and 
the antisecretory properties are determined. On account of these properties, the compounds of the 
formula I and their pharmacologically acceptable salts are outstandingly suitable for use in human and 
veterinary medicine, where they are used, in particular, for the treatment and/or prophylaxis of disor- 
ders of the stomach and/or intestine. 

A further subject of the invention are therefore the compounds according to the invention for use in the 
treatment and/or prophylaxis of the abovementioned diseases. 

The invention likewise includes the use of the compounds according to the invention for the production 
of medicaments which are employed for the treatment and/or prophylaxis of the abovementioned dis- 
eases. 

The invention furthermore includes the use of the compounds according to the invention for the treat- 
ment and/or prophylaxis of the abovementioned diseases. 

A further subject of the invention are medicaments which comprise one or more compounds of the 
formula I and/or their pharmacologically acceptable salts. 

The medicaments are prepared by processes which are known per se and familiar to the person skilled 
in the art. As medicaments, the pharmacologically active compounds according to the invention (= ac- 
tive compounds) are either employed as such, or preferably in combination with suitable pharmaceuti- 
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cal auxiliaries or excipients in the form of tablets, coated tablets, capsules, suppositories, patches (e.g. 
as TTS), emulsions, suspensions or solutions, the active compound content advantageously being 
between 0.1 and 95% and it being possible to obtain a pharmaceutical administration form exactly 
adapted to the active compound and/or to the desired onset of action (e.g. a sustained-release form or 
an enteric form) by means of the appropriate selection of the auxiliaries and excipients. 

The auxiliaries and excipients which are suitable for the desired pharmaceutical formulations are 
known to the person skilled in the art on the basis of his/her expert knowledge. In addition to solvents, 
gel-forming agents, suppository bases, tablet auxiliaries and other active compound excipients, it is 
possible to use> for example, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents, pre- 
servatives, solubilizers, colorants or, in particular, permeation promoters and complexing agents (e.g. 
cyclodextrins). 

The active compounds can be administered orally, parenterally or percutaneously. 

In general, it has proven advantageous in human medicine to administer the active compound(s) in the 
case of oral administration in a daily dose of approximately 0.01 to approximately 20, preferably 0.05 to 
5, in particular 0.1 to 1 .5, mg/kg of body weight, if appropriate in the form of several, preferably 1 to 4, 
individual doses to achieve the desired result. In the case of a parenteral treatment, similar or (in par- 
ticular in the case of the intravenous administration of the active compounds), as a rule, lower doses 
can be used. The establishment of the optimal dose and manner of administration of the active com- 
pounds necessary in each case can easily be carried out by any person skilled in the art on the basis 
of his/her expert knowledge. 

If the compounds and/or their salts according to the invention are to be used for the treatment of the 
abovementioned diseases, the pharmaceutical preparations can also contain one or more pharmaco- 
logically active constituents of other groups of medicaments, for example: tranquilizers, (for example 
from the group of the benzodiazepines, for example diazepam), spasmolytics (for example, bie- 
tamiverine or camylofin), anticholinergics, (for example, oxyphencyclimine or phencarbamide), local 
anesthetics, (for example, tetracaine or procaine), and, if appropriate, also enzymes, vitamins or amino 
acids. 

To be emphasized in this connection is in particular the combination of the compounds according to the 
invention with pharmaceuticals which inhibit acid secretion, such as, for example, H 2 blockers (e.g. 
cimetidine, ranitidine), H7K* ATPase inhibitors (e.g. omeprazole, pantoprazole), or further with so- 
called peripheral anticholinergics (e.g. pirenzepine, telenzepine) and with gastrin antagonists with the 
aim of increasing the principal action in an additive or super-additive sense and/or of eliminating or of 
decreasing the side effects, or further the combination with antibacterially active substances (such as, 
for example, cephalosporins, tetracyclines, penicillins, macrolides, nitroimidazoles or alternatively bis- 
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muth salts) for the control of Helicobacter pylori. Suitable antibacterial co-components which may be 
mentioned are, for example, mezlocillin, ampicillin, amoxicillin, cefalothin, cefoxitin, cefotaxim, imi- 
penem, gentamycin, amikacin, erythromycin, ciprofloxacin, metronidazole, clarithromycin, azithromycin 
and combinations thereof (for example clarithromycin + metronidazole). 
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Pharmacology 

The excellent gastric protective action and the gastric acid secretion-inhibiting action of the compounds 
according to the invention can be demonstrated in investigations on animal experimental models. The 
compounds according to the invention investigated in the model mentioned below have been provided 
with numbers which correspond to the numbers of these compounds in the examples. 

Testing of the secretion-inhibiting action on the perfused rat stomach 

In Table A which follows, the influence of the compounds according to the invention on the pentagas- 
trin-stimulated acid secretion of the perfused rat stomach after intravenous administration in vivo is 
shown. 



Table A 



No. 


Dose 


Inhibition of acid secretion 




(nmol/kg) 


(%) 




i.v. 




1 


3 


100 


5 


3 


100 



Methodology 

The abdomen of anesthetized rats (CD rat, female, 200-250 g; 1.5 g/kg i.m. urethane) was opened after 
tracheotomy by a median upper abdominal incision and a PVC catheter was fixed transorally in the 
esophagus and another via the pylorus such that the ends of the tube just projected into the gastric 
lumen. The catheter leading from the pylorus led outwards into the right abdominal wall through a side 
opening. 

After thorough rinsing (about 50-100 ml), warm (37°C) physiological NaCl solution was continuously 
passed through the stomach (0.5 ml/min, pH 6.8-6.9; Braun-Unita 1). The pH (pH meter 632, glass 
electrode EA 147; <|> = 5 mm, Metrohm) and, by titration with a freshly prepared 0.01 N NaOH solution 
to pH 7 (Dosimat 665 Metrohm), the secreted HCI were determined in the effluent in each case col- 
lected at an interval of 1 5 minutes. 

The gastric secretion was stimulated by continuous infusion of 1 ^g/kg (= 1 .65 ml/h) of i.v. pentagastrin 
(left femoral vein) about 30 min after the end of the operation (i.e. after determination of 2 preliminary 
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fractions). The substances to be tested were administered intravenously in a 1 ml/kg liquid volume 60 
min after the start of the continuous pentagastrin infusion. 

The body temperature of the animals was kept at a constant 37.8-38°C by infrared irradiation and heat 
pads (automatic, stepless control by means of a rectal temperature sensor). 
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Patent Claims 



A compound of the formula I 



R4b 
R5a 




in which 

R1 is 1-4C-alkyl, 

R2 is 1 -4C-alkyl or hydroxy-1 -4C-alkyl, 
R3 is hydrogen or halogen, 

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl, 1-4C- 
alkoxy, 1-4C-alkoxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy or the radical R4*, or R4a and 
R4b together are O (oxygen), 

where, 

R4' is-0-(CH 2 ) m -S(0) n -R9, 
-S(0) n --(CH 2 ) m -OH, 
-S(0)„~(CH 2 ) m -0-R9, 
-S(0) n -(CH 2 ) m -S(0) p -R9. 
-0-alk1-S(0) n -R9, 
-S(0)„-R9, 
-S(0) n -alk1-OH, 
-S(0) n -alk1-0-R9or 
-S(0)„-alk1-S(0) p -R9, 



in which 



R9 



is 1-7C-alkyl, halo-1-4C-alkyl, hydroxy-1 -4C-alkyl. 1-4C-alkoxy-1-4C-alkyl, 
carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl or di-1-4C-alkylamino-1- 
4C-alkyl, Ar or Ar-1-4C-alkyl, where Ar is phenyl or substituted phenyl having 
one, two or three identical or different substituents selected from the group 
consisting of 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylcarbonyl, 
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1-4C-alkoxycarbonyi, halogen, trifluoromethyl, difluoromethoxy, trifluorometh- 

oxy, amino, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C- 

alkoxycarbonylamino and nitro, 
alkl is 1-4C-alkyK hydroxy!-, oxo-, carboxyl-, halogen-, amino-, 1-4C-alkoxy- 

carbonylamino- or phenyl-substituted 2-7C-alkylene or 3-4C-alkenylene, 
m is an integer from 2 to 7, 

n is the number 0, 1 or 2 and 

p is the number 0, 1 or 2, 

one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxy!, 1-4C- 
alkoxy, 1-4C-alkoxy-1-4C-alkoxy, 1-4C-a1kylcarbonyloxy or the radical R5\ or R5a and 
R5b together are 0 (oxygen) 
where 

R5' is-O-(CH 2 ) p -S(O) r -R10, 
-S(0) r -(CH 2 ) q -OH, 
-S(O) f -(CH 2 ) q -O-R10, 
-S(O) r (CH 2 ) q -S(O) r R10, 
-O-alk2-S(O) f -R10, 
-S(O) r -R10, 
-S(0) r -alk2-OH, 
-Spj.a^-O-RIOor 
-S(O) r -alk2-S(O) r R10, 

in which 

R10 is 1-7C-aIkyl, halo-1-4C-alkyl f hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, 
carboxy-1-4C-alkyl f 1-4C-a!koxycarbony!-1-4C-alkyl or di-1-4C-alkylamino-1- 
4C-alkyl, Ar or Ar-1-4C-alky! f where Ar is phenyl or substituted phenyl having 
one, two or three identical or different substituents selected from the group 
consisting of 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylcarbonyl, 1-4C-aIkoxy- 
carbonyl, halogen, trifluoromethyl, difluoromethoxy, trifluoromethoxy, amino, 1- 
4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C-alkoxycarbonylamino and nitro, 
alk2 is 1-4C-alkyI-, hydroxyl-, oxo-, carboxyl-, halogen-, amino-, 1-4C- 
alkoxycarbonylamino- or phenyl-substituted 2-7C-alkylene or 3-4C-alkenylene, 
q is an integer from 2 to 7, 

r is the number 0, 1 or 2 and 

t is the number 0, 1 or 2, 

R6 is hydrogen, halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1- 

4C-alkoxycarbonylamino or trifluoromethyl, 
R7 is hydrogen, halogen, 1-4C-alkyl or .1-4C-a!koxy and 
R8 is hydrogen or 1-4C-alkyl, 
and its salts, 
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where one of the substituents R4a and R4b has to be R4* and/or one of the substituents R5a 
and R5b has to be R5\ 

A compound as claimed in claim 1 , of the formula I* 




in which 

R1 is 1-4C-alkyl, 

R2 is 1 -4C-alkyl or hydroxy-1 -4C-aIkyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl, 
1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy or the radical R4\ 
where 

R4' is-0-(CH 2 ) m -S(0) n -R9, 
-S(0) n -(CH 2 ) m -OH, 
-S(0) n -(CH 2 ) m -0-R9, 
-S(0) n -(CH 2 ) m -S(0) p -R9 or 
-S(0) n -R9, 

in which 

R9 is 1-7C-alkyl, ha!o-T-4C-aIkyl, hydroxy-1 -4C-alkyl or 1-4C-alkoxy-1-4C-a1kyl, 

m is an integer from 2 to 7, 

n is the number 0, 1 or 2 and 

p is the number 0, 1 or 2, 

one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxyl, 
1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy or the radical R5\ 
where 

R5' is-O-(CH 2 ) q -S(O) r -R10, 
-S(0) r -(CH 2 VOH, 
-S(O) r -(CH 2 ) q -O-R10, 
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-S(O) r -(CH 2 ) q -S(O) r R10or 
-S(O),-R10, 

in which 

R10 is 1-7C-alkyl, halo-1-4C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 

q is an integer from 2 to 7, 

r is the number 0, 1 or 2 and 

t is the number 0, 1 or 2, 

R6 is hydrogen, halogen or trifluoromethyl, 
R7 is hydrogen or halogen and 
R8 is hydrogen, 
and its salts, 

where one of the substituents R4a and R4b has to be R4' and/or one of the substituents R5a 
and R5b has to be R5\ 

A compound I* as claimed in claim 2 in which 
R1 is 1-4C-alkyl, 
R2 is 1-4C-alkyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4' 
where 

R4' is-0-(CH 2 ) m -S(0) n -R9, 

-S(OVR9, 

-S(0) n -(CH 2 ) m -OHor 

-S(0) n -(CH 2 ) m -0-R9, 
in which 

R9 is1-4C-alkyl, 

m is the number 2 or 3 and 

n is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is hydroxy!, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 
and its salts. 

A compound I* as claimed in claim 2 in which 
R1 is 1-4C-alkyl, 
R2 is 1-4C-alky! ( 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4\ 
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where 

R4' is-0-(CH 2 ) m -S(0) n -R9, 

-S(0) n -R9. 

-S(0) n -(CH 2 ) m -OHor 

-S(0) n -(CH 2 ) m -0-R9, 
in which 

R9 is 1-4C-alkyl, 

m is the number 2 or 3 and 

n is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is 1-4C-aIkoxy or 1-4C-alkoxy- 

1-4C-alkoxy, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 
and its salts. 

A compound I* as claimed in claim 2 in which 
R1 is1-4C-atkyl, 
R2 is 1-4C-aikyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4\ 
where 

R4' is-0-(CH 2 ) m -S(0) n -R9, 

-S(0) n -R9, 

-S(0) n .(CH 2 ) m -OHor 

-S(0) n -(CH 2 ) m -0-R9, 
in which 

R9is1-4C-alkyl, 

m is the number 2 or 3 and 

n is the number 0, 1 or 2 t 
one of the substituents R5a and R5b is hydrogen and the other is R5\ 
where 

R5' is-O-(CH 2 ) q -S(O) r -R10, 

-S(O) r -R10, 

-S(0) r -(CH 2 ) q -OH or 

-S(O) r (CH 2 ) q -O-R10, 
in which 

R10is1.4C-alkyI, 

q is the number 2 or 3 and 
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r is the number 0, 1 or 2, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 
and its salts. 

6. A compound I* as claimed in claim 2 in which 
R1 is 1-4C-alkyl, 

R2 is 1-4C-alkyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is 1-4C-alkoxy or 1-4C-alkoxy- 
1-4C-alkoxy, 

one of the substituents R5a and R5b is hydrogen and the other is R5\ 
where 

R5' is -O-(CH 2 ) q -S(O) r -R10, 

-S(O) r -R10. 

-S(0) f -(CH 2 ) q -OH or 

-S(OHCH 2 ) q -O-R10, 
in which 

R10 is 1-4C-alkyl, 

q is the number 2 or 3 and 

r is the number 0, 1 or 2, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 
and its salts. 

7. A compound I* as claimed in any of claims 2, 3, 4, 5 or 6 in which R5b is hydrogen. 

8. A compound I* as claimed in any of claims 2, 3, 4, 5 or 6 in which R5b is hydrogen and R4a is 
hydrogen. 

9. A medicament comprising a compound as claimed in claim 1 and/or a pharmacologically ac- 
ceptable salt thereof together with customary pharmaceutical auxiliaries and/or excipients. 

10. The use of compounds as claimed in claim 1 and their pharmacologically acceptable salts for 
preparing medicaments for the prevention and treatment of gastrointestinal disorders. 



37 



M ScntJAppuctttonNo 

PCT/EP 99/08227 



A.<XAMRCATTON OP SUBJECT MATTER 

IPC 7 C07D471/14 A61K31/44 



Aooo^gtolntefl^oi^ Peteft CtesgMggflon (IFCflor to both national dassracaflcn and IPC 



a HELD8 8EARCHED 



Mf^niandoounenfeBtfonaeaiched (clasrificellon system folowed by ^ 

IPC 7 C07D 



Docurientstton searched otto In the Adds searched 

Bectionlc data base ooneUted during the Wen^onaJ eearch (rwme of date be«e and, where pre«^, eeareh temw used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 


CftaOoo <* doament, wfth hdcatlon, wtore appropriate, <y the rdevart passages 


RetovanttodeftnNa 


Y 


U0 98 42707 A (BYK GULDEN LOMBERG 
CHEMISCHE FABRIK GMBH) 
1 October 1998 (1998-10-01) 
cited 1n the application 
claims 1,3,9,10 


1,2,9,10 


Y 


US 4 468 400 A (E. H. GOLD ET AL.) 
28 August 1984 (1984-08-28) 
cited in the application 
claims 1,12 


1,2,9,10 


A 


EP 0 235 575 A (G. D. SEARLE & CO.) 
9 September 1987 (1987-09-09) 
cited In the application 





□ 



Further documente are Isted In the conthuafion of box C. 



ID 



Patent family members are Isted hi annex 



• Special categories of cited documents : 

"A" document defhmg the general state of the art which Is not 
considered to be of particular relevance 

■E" eaHler document but publshed on or after the htematJonaJ 
fling date 

V doctment wttch may throw dottte cn priority dakn(s)or 
which Is cited to establish the pubticaflon date of another 
ctadion or other epedal reason (as epecMed) 

"O* document referring to an oral olsdosure, use, exhfcWonor 
other means 

"P 1 docunent publshed prior to the International fling date but 
later than the priority date olsimed 



T later document published after the Hemaflonal flhg date 
orprk>mydateandrwtlncc*i«c<wfththe apptoatton but 
died to understand the prncfcle or theory underlying the 
Invention 

"X" document of parfloUar relev a nce ; the claimed hventlon 
cannot be considered novel or cannot be considered to 
hvctve an Inventive step when the oocument Is taken alone 

"Y* document of psitloulsx relevanoe; the claimed twentton 
cannot be considered to Involve an hwnttve step when the 
document Is oombned wfth one or more ether such docu- 
ments, such combtiatlon being obvtous to a person sidled 
h the art 

"V document mernberofthe same patent famly 



Date of the actual completion of the trtemattonal search 

17 February 2000 


Date of mating of the International search report 

24/02/2000 


Name and matt>g address of the ISA 

European Patent Offloe, P.a 5818 Patenttaan 2 

NL-2280HVRQswtJc 
TeL (431-70) 340-4040, Tx.31 661 epo nl, 
Fax (431-70) 34O-3016 


Authorized officer 

Hass, C 



ion pfltanttendy nwniMre 



PCT/EP 99/08227 



rowffi oooument 




Ri^ilnnllii i 

rUMcanon 


Patent feunty 


PvMcabon 


cted In search report 




date 


members) 


date 


Ufi 0flA97fl7 


A 

n 




AU 


7520898 A 


on_i n_i 0.0.0 








EP 


0971922 A 


19-01-2000 








■ IB 

HR 


980147 A 


Z8-0Z-1999 








tIA 

NO 


994584 A 


23-11-1999 


US 4468400 


A 


28-08-1984 


NONE 






EP 235575 


A 


09-09-1987 


tic 

US 


4755524 A 


05-07-1988 








us 


A T1 1 AA4 A 

4711903 A 


08-12-1987 








it 

AT 


56702 T 


15-10-1990 








All 

AU 


593606 B 


15-02-1990 








All 

AU 


6810387 A 


06-08-1987 








A A 

CA 


1302424 A 


02-06-1992 








ni/ 

DK 


50487 A 


01-08-1987 








FI 


A7A417 A B 

870417 A,B, 


01-08-1987 








An 

GR 


AAAAAf A T 

3000864 T 


15-11-1991 








IB 


AAAAAAA A 

2089898 C 


02-09-1996 








IB 

JP 


AAAPAPA B 

8005852 B 


24-01-1996 








JP 


62228054 A 


06-10-1987 








KR 


9102948 B 


11-05-1991 








NO 


870384 A,B, 


03-08-1987 








NZ 


219104 A 


27-09-1 QftQ 








PH 


24624 A 


17-08-1990 








PT 


84229 A,B 


01-02-1988 








ZA 


8700657 A 


30-03-1988 



